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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a developing device and an image forming 
apparatus which are used for a long term only by replenishing toner without replacing 
parts even when used as a high speed apparatus. 

SOLUTION: The developing device includes: a developer t, a developer carrier 41, and a 
developer restricting member 45 arranged at a position separated from the developer 
carrier 41. Magnetic toner t of one component system is used as the developer, 
wherein a volume average particle size is 6.0-10.0 jim, the proportion of the 5 \im or 
less particle size is 6.0-10.0 vol.%, and saturation magnetization is 16-27 Am2/kg. The 
developer carrier 41 includes a freely rotatable development sleeve 41a; and a magnet 
roller 41b which is incorporated into and fixed to the development sleeve 41a. In the 
magnet roller 41b, a first magnetic pole S2 with a magnetic force of 800 x 10-4 to 
1 ,000 X 1 0-4 T is arranged at the opposite position of the developer restricting member 
45, and a second magnetic pole N2 with a polarity reverse to that of the first magnetic 
pole S2, and with the magnetic force of 300 x 10-4 to 500 x 10-4 T is arranged at the 
position of 70-90** from the opposite position in the reverse direction of a 
development sleeve rotating direction. A magnet 45a with the magnetic force of 350 x 
1 0-4 to 600 X 1 0-4 T is adopted as the developer restricting member 45. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the developer equipped with a developer, developer support, and the developer specification-part material arranged in the 
location estranged from this developer support said developer By 6.0-10.0 micrometers, the rate not more than particle-size 
Smicrometer at 6.0 - 10.0vol% [ volume mean particle diameter ] Saturation magnetization is the magnetic toner of the one component 
system of 16 - 27 emu/g. Said developer support The development sleeve which can be rotated freely, and this development sleeve 
are equipped with the magnet roller by which built-in immobilization was carried out. In the opposite location of said developer 
specification-part material of this magnet roller, the 1st magnetic pole of magnetism 800x1 0-4-1 000x1 0-4T, And the 1st magnetic pole 
and the 2nd magnetic pole of reversed polarity are magnetized by the location of 70-90 degrees from this opposite location by 
magnetism 300x1 0-4-500x10-4T to a development sleeve hand of cut and hard flow, respectively. Said developer specification-part 
material is a developer characterized by having the magnet of magnetism 350x1 0-4-600x1 0-4T, and developing negatives by forming a 
magnetic toner thin layer on said development sleeve by said developer specification-part material. 

[Claim 2] The developer according to claim 1 which magnetized the 3rd magnetic pole of magnetism 800x1 0-4-1000x1 0-4T In the 
opposite location of the image support of said magnet roller. 

[Claim 3] The developer according to claim 1 or 2 which is the range whose gap of said developer support and said developer 
specification-part material is 0.25-0.40mm. 

[Claim 4] Image support, an electrification means by which the front face of this image support is charged, and an exposure means to 
irradiate light and to form an electrostatic latent image in the electrified front face of this image support. It is image formation 
equipment which has a development means to supply and develop a developer to this electrostatic latent image, and an imprint means 
to make a transferred member imprint the developer of the image support developed by this development means. Image formation 
equipment characterized by using a developer according to claim 1 to 3 as said development means. 

[Claim 5] Image formation equipment according to claim 4 which makes the gap of said image support and said development sleeve 
larger than the thickness of the magnetic toner thin layer formed on the development sleeve, and impresses alternating current bias 
voltage between said image support and said development sleeves, and supplies and develops a developer to said electrostatic latent 
image. 

[Claim 6] Image formation equipment according to claim 4 or 5 which the magnetic toner of the non-exposed area of said image 
support and like-pole nature is made to adhere to the exposure section, and develops an electrostatic latent image in said development 
means. 

[Claim 7] Image formation equipment according to claim 4 to 6 said whose image support is an amorphous silicon photo conductor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the developer which used the magnetic toner (it may only be hereafter described as a 
''toner'') of an one component system for the detail more, and the image formation equipment using this about the image formation 
equipment which used a developer and this. 
[0002] 

[Description of the Prior Art] With old image formation equipment, the simple nature of a parts replacement was thought as important, 
the member arranged on a photo conductor and the outskirts of it was unified as a development unit, and after forming a 
predetermined number-of^sheets image, this development unit was exchanged for a new thing the whole round head. However, 
reduction of disposable components and reinforcement of each part article have come to be strongly desired with the rise of 
consciousness in recent years to an environment. Examination and development of the model which can be used only by supplying a 
part for toner consumption for a long period of time, without also performing a parts replacement were variously made instead of 
exchanging a development unit the whole round head also in image formation equipments, such as a copying machine and a printer, 
since it corresponds to such a request. Consequently, that from which the effectiveness of said purpose is acquired for an image 
formation rate with low [ about 40 or less //minute / so-^called ] and a medium-speed machine already came to be marketed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the so-called high-speed machine with which an image formation rate exceeds 
a part for 40-sheet/, it is difficult to use it only by carrying out toner supply for a long period of time (for example, 50,000 sheets), 
without performing a parts replacement 

[0004] This invention is made in view of such a conventional problem, and the place made into the purpose is to offer the developer 
and image formation equipment which can be used only by toner supply for a long period of time, without performing a parts 
replacement, even if it uses for a high-speed machine. 
[0005] 

[Means for Solving the Problem] In order that this invention person etc. may attain said purpose, as a result of repeating examination 
wholeheartedly, it came to make header this invention for the ability of image formation which exceeds 50,000 sheets only by toner 
supply to be performed, without performing a parts replacement for the first time by making each physical properties of each of a 
developer and developer support, and developer specification-part material into the specific range, and combining them. 
[0006] The developer of this invention is a developer equipped with a developer, developer support, and the developer specification- 
part material arranged in the location estranged from this developer support. Namely, said developer By 6.0-10.0 micrometers, the rate 
not more than particle-size Smicrometer at 6.0 - 10.0vol% [ volume mean particle diameter ] Saturation magnetization is the magnetic 
toner of the one component system of 1 6 - 27 emu/g. Said developer support The development sleeve which can be rotated freely, 
and this development sleeve are equipped with the magnet roller by which built-in immobilization was carried out. In the opposite 
location of said developer specification-part material of this magnet roller, the 1st magnetic pole of magnetism 800x1 0-4-1 000x1 0-4T, 
And the 1 st magnetic pole and the 2nd magnetic pole of reversed polarity are magnetized by the location of 70-90 degrees from this 
opposite location by magnetism 300x1 0-4-500x10-4T to a development sleeve hand of cut and hard flow, respectively. Said developer 
specification-part material is characterized by having the magnet of magnetism 350x1 0-4-600x1 0-4T, and developing negatives by 
forming a magnetic toner thin layer on said development sleeve by said developer specification-part material. 

[0007] It is desirable to magnetize the 3rd magnetic pole of magnetism 800x1 0-4-1 000x1 0-4T in the opposite location of the image 
support of a magnet roller here from a viewpoint which suppresses faults, such as an image concentration fall, further. Moreover, in 
order to maintain image concentration, suppressing the rise of fogging concentration, it is desirable to make the gap of developer 
support and developer specification-part material into the range of 0.25-0.40mm. 

[0008] Moreover, the image formation equipment of this invention which attains said purpose Image support, an electrification means by 
which the front face of this image support is charged, and an exposure means to irradiate light and to form an electrostatic latent 
image in the electrified front face of this image support. It is image formation equipment which has a development means to supply and 
develop a developer to this electrostatic latent image, and an imprint means to make a transferred member imprint the developer of the 
image support developed by this development means, and is characterized by using the developer of said publication as a development 
means. 

[0009] It is desirable to make the gap of image support and a development sleeve larger than the thickness of the magnetic toner thin 
layer formed on the development sleeve, and to impress alternating current bias voltage between image support and a development 
sleeve, and to supply and develop a developer to an electrostatic latent image here from a viewpoint which raises image quality while 
suppressing the rise of fogging concentration. 

[0010] Moreover, in order to suppress the rise of fogging concentration further, it is good to make the magnetic toner of the non- 
exposed area of image support, and like-pole nature adhere to the exposure section, and to develop an electrostatic latent image. 
[001 1] In order to use it, without exchanging for a long period of time, it is good to use an amorphous silicon photo conductor as image 
support. 
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[0012] 

[Embodiment of the Invention] Hereafter, each configuration of the developer of this invention is explained in order. The magnetic toner 
of the one component system first used for the developer of this invention is explained. The volume mean particle diameter of a 
magnetic toner is 6.0-10.0 micrometers. It is because fogging concentration will become high if image low density will arise from the 
first stage if the volume mean particle diameter of a toner separates from said range, and volume mean particle diameter is smaller 
than 6.0 micrometers. The range of the more desirable range of volume mean particle diameter is 7.0-9.0 micrometers. 
[0013] Moreover, it is important that the percentage with a toner particle size of 5 micrometers or less is 6.0 - 10.0vol%. If there are 
few rates with a particle size of 5 micrometers or less than 6.0vo!(s)%, image low density will arise from the first stage. On the other 
hand, it is because fogging concentration will become high while image concentration runs short if [ than 10.0vol% ] more. The range of 
a rate with a more desirable particle size of 5 micrometers or less is 7.0 - 9.0vol%. 

[0014] Furthermore, the saturation magnetization of a toner needs to be the range of 16 - 27 emu/g. It is because image concentration 
runs short from the first stage if larger [ if toner saturation magnetization is smaller than 1 6 emu/g. fogging concentration will become 
high, and ] than another side 27 emu/g. More desirable saturation magnetization is the range of 20 - 24 emu/g. In addition, in this 
specification, saturation magnetization is measured by magnetic field 79.6 kA/m (IkOe) using the product "VSM-P7" made from TOEI, 
[0015] Although such a toner can be manufactured by the approach that the grinding classifying method, a melt-cooling-granulation 
method, the spray coming method, suspension, an emulsion-polymerization method, etc. are well-known in itself, the grinding classifying 
method can use it suitably from points, such as a manufacturing facility and productivity. By this grinding classifying method, after 
front-mixing toner constituents, such as a coloring agent, a charge control agent, and a release agent, by the Henschel mixer, a V 
shaped rotary mixer, etc. according to binding resin, a magnetic particle, and the need, melting kneading is carried out using ****** 
equipments, such as a twin screw extruder. After cooling this melting kneading object, it considers as coarse grinding and the toner 
particle which pulverizes, classifies after that as occasion demands, and has predetermined particle size distribution. And the front face 
of this toner particle is processed by the finishing agent as occasion demands, and it considers as a toner. In addition, what is 
necessary is just to carry out by mixing the toner fines which adjusted or produced separately terms and conditions, such as airflow, a 
wind speed, etc. of a classifier in a classification process, in order to make particle size distribution of a toner into the range of said 
convention. Moreover, what is necessary is just to carry out by adjusting the class and content of the magnetic substance which a 
toner is made to contain, in order to make the saturation magnetization of a toner into the range of said convention. 
[001 6] There is especially no limitation as binding resin used for a toner, for example, styrene-acrylic resin and polyester resin can be 
mentioned. Of course, other resin may be used together to these resin as occasion demands. 

[0017] As a monomer used as the base of styrene-acrylic resin For example, styrene, alpha methyl styrene, p-methyl styrene. p-t- 
butyl styrene, Styrene derivatives, such as p-KURORU styrene and hydroxystyrene; A methacrylic acid. Methyl (meta) acrylate. ethyl 
(meta) acrylate. propyl (meta) acrylate, Butyl (meta) acrylate, glycidyl (meta) acrylate, methoxy ethyl (meta) acrylate, Propoxy ethyl 
(meta) acrylate, methoxy diethylene-glycol (meta) acrylate, Ethoxy diethylene-glycol (meta) acrylate, benzyl (meta) acrylate, Oyclohexyl 
(meta) acrylate, tetrahydrofurfuryl (meta) acrylate, Acrylonitrile, acrylamide (meta), N-methylol (meta) acrylamide, (Meta) Acrylic ester 
(meta). such as ethylene GURIKORUJI (meta) acrylate. 1. 3-butylene GURIKORUJ! (meta) acrylate, 1, 4-butane JIORUJI (meta) 
acrylate. and trimethylolethane tri(metha)acrylate, can be mentioned. 

[0018] The polymerization of the mixture of the various above-mentioned monomers can be carried out by the approach of arbitration, 
such as solution polymerization, a bulk polymerization, an emulsion polymerization, and a suspension polymerization, and it can be used 
as the binding resin used by this invention. On the occasion of this polymerization, well-known polymerization initiators, such as - 
azobis-2,4-dimethylvaleronitrile. and acetyl-peroxide, peroxidation decanoyi, lauroyi peroxide, benzoyl-peroxide, azobisisobutyronitril, 2, 
and 2 '2, 2 -azobis-4-methoxy-2,4-dimethylvaleronitrile, can be used as a polymerization initiator which can be used. As for these 
polymerization initiators, it is desirable to use it in 0.1 - 15% of the weight of the range to nrionomer AUW. 

[0019] Polyester resin is what is mainly obtained by the condensation polymerization of multiple-valued carboxylic acids and polyhydric 
alcohol. Moreover, as multiple-valued carboxylic acids For example, a phthalic acid, isophthalic acid, a terephthalic acid, a succinic acid, 
1 .2,4-benzenetricarboxylic acid, 2, 5, 7-naphthalene tricarboxylic acid, 1 and 2, 4-naphthalene tricarboxylic acid. Aromatic series 
multiple-valued carboxylic acids, such as pyromellitic acid; A maleic acid, boletic acid, A succinic acid, an adipic acid, sebacic acid, a 
malonic acid, an azelaic acid, mesaconic acid. Alicyclic dicarboxylic acid, such as aliphatic series dicarboxylic acid; cyclohexane 
dicarboxylic acid, such as a citraconic acid and glutaconic acid, and a methyl MEJIKKU acid; the anhydride and low-grade alkyi ester of 
these carboxylic acids are mentioned, and these one sort or two sorts or more are used. 

[0020] Depending on a degree of cross linking, the content of the component more than trivalent should Just adjust the addition here, in 
order to consider as a desired degree of cross linking. Generally, as for the content of the component more than trivalent, less than 
[ 1 5mol% ] is desirable. 

[0021] On the other hand as polyhydric alcohol used for polyester resin For example, ethylene glycol, 1, 2-propylene glycol, 1, 3- 
propylene glycol, 1 ,4-butanediol. 1. 4-butene did. neopentyl glycol, Alkylene glycol, such as 1. 5-pentane glycol, 1. and 6-hexane glycol; 
A diethylene glycol. Triethylene glycol, dipropylene glycol, a polyethylene glycol. Alkylene ether glycols, such as a polypropylene glycol 
and a polytetramethylene glycol; 1 , 4-cyclohexane dimethanol. Alicycle group polyhydric alcohol, such as hydrogenation bisphenol A; the 
alkylene oxide of bisphenols, such as bisphenol A. Bisphenol F, and Bisphenol S, and bisphenols can be mentioned, and it can be used 
combining these one sort or two sorts or more. 

[0022] In addition, monocarboxylic acid and monoalcohol may be used as occasion demands for the purpose of adjustment of molecular 
weight, or control of a reaction. As monocarboxylic acid, a benzoic acid, the Para hydroxybenzoic acid, a toluene carboxylic acid, a 
salicylic acid, an acetic acid, a propionic acid, stearin acid, etc. are mentioned, for example. As monoalcohol, monoalcohol, such as 
benzyl alcohol, a toluene-4-methanol, and a cyclohexane methanol, is mentioned. 

[0023] The binding resin to be used has the desirable thing of the range whose glass transition temperature is 45-90 degrees C. glass 
transition temperature — 45 — degree 0 — less than — it is — a case — a toner cartridge — a developer — inside — solidifying — 
fear — it is — another side — 90 — degree 0 — exceeding — if — a case — paper — etc. — transferred — an object — a toner — 
enough — not being established — things — it is — since — it is . 

[0024] Moreover, in the case of a magnetic toner, although it generally is not necessary to use a coloring agent when using as a black 
toner since toner color becomes black by the magnetic particle, distributed mixing of the carbon black, such as acetylene black, run 
black, and aniline black, may be carried out into a toner particle as coloring reinforcement. The content of the coloring agent in this 
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case is 0.1 - 10 weight section extent to the binding resin 100 weight section. 

[0025] As a magnetic particle added to binding resin, for example A tri-iron tetraoxide (Fe 304), An iron sesquioxide (gamma-Fe 203), 
iron-oxide zinc (ZnFe 304), an iron-oxide yttrium (Y3Fe 5012), Iron-oxide cadmium (CdFe 204). iron-oxide GADORIUMU (Gd3Fe 
5012X Iron-oxide copper (CuFe 204), iron-oxide lead (PbFe 12019), iron-oxide nickel (NiFe 204), Ferrous-oxide neodium (NdFe03X 
ferrous-oxide barium (BaFe 12019), Iron^oxide magnesium (MgFe 204). iron-oxide manganese (MnFe 204), an iron-oxide lanthanum 
(LaFe03). iron powder (Fe), cobalt powder (Co), nickel powder (nickel), etc. are mentioned. Especially a suitable magnetic particle is a 
particle-like tri-iron tetraoxide (magnetite). Suitable magnetite is forward 8 face piece-like, and particle diameter is 0.05-1.0 
micrometers. Surface treatment of these magnetite particles may be carried out by the silane coupling agent, the titanium system 
coupling agent, etc. The content of a magnetic particle has the range per [ 50 ] binding resin 100 weight section - of 30 weight 
sections, especially the desirable range of the 70 - 1 50 weight section. 

[0026] A well-known charge control agent can be used as a charge control agent until now, for example, as a positive triboelectric 
charging charge control agent, the Nigrosine color, a fatty-acid denaturation Nigrosine color, a carboxyl group content fatty-acid 
denaturation Nigrosine color, quarternary ammonium salt, an amine system compound, an organometallic compound, etc. can be used, 
and the metal complex of hydroxy acid, the metal complex of an azo compound, metal complex dye. salicylic acid derivatives, etc. can 
be used as a negative triboelectric charging charge control agent. 

[0027] As a release agent, various waxes and low-molecular~weight olefin system resin can be used. As waxes, the polyhydric-alcohol 
ester of a fatty acid, the higher-alcohol ester of a fatty acid, an alkylene screw fatty-acid amide compound, and a natural wax can be 
used, for example. As low-molecular-weight olefin system resin, number average molecular weight can use 1,000-10,000. the 
polypropylene in especially the range of 2,000-6,000, polyethylene, a propylene-ethylene copolymer, etc., and can use especially 
polypropylene suitably. 

[0028] in order to acjjust an electrification controllability, bulk density (fluidity), etc. of a toner as a finishing agent — a silica 

(hydrophobicity), an alumina, titanium oxide, a zinc oxide, magnesium oxide, a calcium carbonate, etc. less — fatty-acid metal salts 

[, such as organic impalpable powder; zinc stearate. ], such as subtlety powder; polymethylmethacrylate, etc. can be mentioned, and 
these one sort or two sorts or more can be used together. The addition of a finishing agent has the desirable range of per [ toner ] 0.1 
- 2.0wt%. Mixing with a finishing agent and a toner particle concerned can be performed using a Henschel mixer, a V shaped rotary 
mixer, a TABURA mixer, high BURITAIZA, etc. 

[0029] The developer support used by this invention equips a development sleeve and this development sleeve with the magnet roller 
by which built-in immobilization was carried out. And the 1st magnetic pole (S2 in drawing 1 ) of magnetism 800x1 0-4-1 000x1 0-4T is 
magnetized in the opposite location of the developer specification-part material of a magnet roller. Electrification is given to a toner by 
it while a uniform toner thin layer is formed on a development sleeve of the cooperativity of this 1 st magnetic pole and developer 
specification-part material. Here, if the magnetism of the 1st magnetic pole is lower than 800x1 0-4T, since uniform toner electrification 
is not made, the first stage to fogging concentration will become high. On the other hand, if magnetism is higher than 1 000x1 0-4T, the 
amount of toner electrifications will become high too much, and image low density will arise from the first stage. In addition, in this 
specification, magnetism says the thing of the direction of a normal and measures it as follows. First, about the magnetism of the 
magnetic pole of a magnet roller, developer support is fixed to a fixture and a magnetism measurement probe is applied to a 
development sleeve. The gauss meter ("TGM-8900F" Oriental MAG industrial company make) is connected to the magnetism 
measurement probe. And the magnet roller in a development sleeve is rotated and the magnetism of each magnetic pole magnetized by 
the magnet roller is measured. Moreover, the magnetism of developer specification-part material mentioned later is also measured 
using this magnetism measurement probe and gauss meter. 

[0030] Moreover, the 1 st magnetic pole and the 2nd magnetic pole (N2 in drawing 1 ) of reversed polarity are magnetized from the 
opposite location of developer specification-part material by magnetism 300x1 0-4-500x1 0-4T to a development sleeve hand of cut and 
hard flow in the location of 70-90 degrees. This 2nd magnetic pole does so the operation which you make rotate the toner on a 
development sleeve in cooperation with the 1 st magnetic pole, and makes it charged while doing specified quantity pumping ^^^^^^^ so 
for the toner in a developer on a development sleeve. If the magnetism of the 2nd magnetic pole is smaller than 300x1 0-4T, since the 
amount of toners pumped up on a development sleeve decreases, the first stage to image concentration will become low. On the other 
hand, if magnetism is larger than 500x1 0-4T, the amount of toners on a development sleeve will increase too much, and electrification 
sufficient by developer specification-part material cannot be given, but image concentration will fall. 

[0031] In addition, it is desirable to magnetize the 3rd magnetic pole (N1 in drawing 1 ) of magnetism 800x1 0-4-1 000x1 0-4T in the 
opposite location of the image support of a magnet roller. This 3rd magnetic pole influences the development of an electrostatic latent 
image directly, and if the magnetism of the 3rd magnetic pole is smaller than 800x1 0-4T, since a toner can secede from a development 
sleeve easily, a toner adheres to parts other than an electrostatic latent image, and it has a possibility that fogging concentration may 
become high. On the other hand, it is because it cannot secede from a toner, so there is a possibility that image concentration may fall, 
from a development sleeve when magnetism is larger than 1000x10-4T. In addition, of course, it does not matter even if it forms a 
magnetic pole in a magnet roller further as occasion demands. 

[0032] Moreover, in order to raise the conveyance nature of a toner and to obtain a uniform thin layer, the surface roughness of a 
development sleeve has desirable 3.0 micrometers or more, and since a toner will enter and weld to the crevice of the present 
development sleeve front face if another side surface roughness is too large, being referred to as 5.5 micrometers is desirable [ the 
upper limit ]. The range of more desirable surface roughness is 3.5-4,5 micrometers. In addition, surface roughness expresses the ten- 
point average of roughness height defined by JIS B 0601. What is necessary is to adjust suitably the distance of the class of abrasive, 
a compressed-air pressure, blasting time amount, a blasting nozzle, and developer support etc., and just to consider as desired surface 
roughness that what is necessary is just to carry out blasting processing of the development sleeve, in order to make surface 
roughness of a development sleeve into said range. A sand, a glass bead, a shot, etc. are mentioned as abrasive used here. Moreover, 
as an ingredient of a development sleeve, nonmagnetic things, such as stainless steel and an aluminium alloy, are good, for example, and 
if abrasion resistance etc. is taken into consideration, stainless steel is desirable. 

[0033] Next, the developer specification-part material used with the developer of this invention is equipped with the magnet of 
magnetism 350x1 0-4-600x1 0-4T, and is arranged in the location estranged from the development sleeve. When a toner passes through 
between this developer specification-part material and development sleeves, a toner thin layer is formed on a development sleeve. The 
problem from which thin layer formation will become uneven if the magnetism of said magnet is smaller than 350x1 0-4T arises, and on 
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the other hand, if magnetism is larger than 600x10-47, the problem to which a thin layer becomes thin too much, the amount of toners 
decreases, and image concentration falls will arise. The range of more desirable magnetism is 400x10-4-500x10-47. 
[0034] Although what is necessary is Just to determine suitably the gap of developer specification-part material and a development 
sleeve from viewpoints, such as thickness of a toner thin layer, and the amount of toner electrifications, to acquire, generally its range 
of 0.25-0.40mm is desirable. It is because there is a possibility that a toner required for the development of an electrostatic latent 
image may not be conveyed by the development section when said gap is narrower than 0.25mm, and there is a possibility that the 
uniform amount of toner electrifications may not be obtained when larger than 0,40mm of another side. 

[0035] 7he sectional view showing an example of the developer of this invention in drawin g 1 is shown. 7his developer 4 is equipped 
with the spiraHike second churning conveyance member 43 as well as the developer support 41 which made development sleeve 41a 
carry out immobilization builtHn of the magnet roller 41b, and the spiraHike first churning conveyance member 42. Predetermined 
distance partition of the blade (developer specification-part material) 45 which equipped the inferior surface of tongue with 

magnet 45a is carried out from development sleeve 41a at the direction [ upper right ] section of development sleeve 41a. A magnetic 
pole S2 (the 1st magnetic pole) is magnetized by the opposite location of the blade of magnet roller 41b built in development sleeve 
41a, and the magnetic pole N2 (the 2nd magnetic pole) is magnetized by the counterclockwise rotation from the magnetic pole S2 in 
the location of about 80 degrees. Furthermore, the magnetic pole SI (the 4th magnetic pole) is magnetized by the clockwise rotation in 
the location of about 80 degrees at the opposite location of the photo conductor drum (image support) 1 from the magnetic pole N1 
(the 3rd magnetic pole) and the magnetic pole N1. Moreover, the toner sensor 44 for detecting the amount of toners is arranged by the 
right-hand side side attachment wall of the second churning conveyance member 43. If lack of the amount of toners in a developer 4 is 
detected by this toner sensor 44, 7oner t will be supplied to a developer 4 from a toner hopper (un-illustrating). 7he supplied toner t is 
conveyed being first agitated in the direction of the back from this side of drawing by the 2nd churning conveyance member 43, and is 
sent to the first churning conveyance member 42 from the second churning conveyance member 43 in the back side edge section. And 
it is conveyed being agitated in the direction of this side from the back of drawing by the first churning conveyance 42, and 
development sleeve 41a is supplied suitably between them. 

[0036] 7hat is, the toner t agitated by the first churning conveyance member 42 and the second churning conveyance member 43 is 
pumped up on development sleeve 41a by the magnetism of the magnetic pole N2 magnetized by magnet roller 41b. And it is conveyed 
by the gap part of a blade 45 and development sleeve 41a by rotation of a development sleeve. In case 7oner t passes through this 
gap, a toner thin layer is formed at the same time the amount of toners sent to the development section with magnetic pole S<SUB>2 
and a blade 45 is regulated. Furthermore, frictional electrification is given to Toner t. Of course, while a development sleeve 41a top is 
conveyed, a toner is mainly charged also by friction with a development sleeve. And the electrostatic latent image on the photo 
conductor drum 1 is developed with the toner t conveyed by the development section which is the opposite field of the photo 
conductor drum 1. 

[0037] 7he approach of developing the electrostatic latent image on the photo conductor drum 1 The forward developing-negatives 
method for developing an electrostatic latent image with a toner with the non-exposed area of the photo conductor drum 1 , and the 
charge of reversed polarity. And any of the reversal development which develops an electrostatic latent image with a toner with the 
charge of a non-exposed area and like-pole nature are sufficient. Moreover, although any of the jumping development method with 
which the contact development method and both to whom a photo conductor contacts a toner thin layer as a development method do 
not contact are sufficient, from a viewpoint which obtains the image of high quality, a reversal development and a jumping development 
method are desirable, and such combination is more more desirable still. In this case, the photo conductor drum 1 is charged to 7oner t 
and like-pole nature, and the charge of a latent-image part is removed by exposure. And the mutual electrical potential difference 
which superimposed the alternating current as development bias between development sleeve 41 a and the photo conductor drum 1 in 
the development section at the direct current is impressed, the toner t on development sleeve 41a carries out jumping to the 
electrostatic latent image from which the charge on the photo conductor drum 1 was removed, adheres, and an electrostatic latent 
image is formed into a visible image as a toner image. 

[0038] 7here is no limitation in the ingredient of the photo conductor which can be used here, and it can use a well-known thing for it 
conventionally. For example, photo conductors, such as an amorphous silicon system photo conductor, an organic system photo 
conductor, Se system photo conductor, a ZnO photo conductor, and a CdS system photo conductor, are mentioned. Also in this, an 
amorphous silicon photo conductor can use it preferably fr-om a viewpoint of endurance. Moreover, limitation does not have the 
configuration of a photo conductor, either and it can use a well-known configuration conventionally. For example, configurations, such 
as the shape of the shape of the shape of the shape of a drum and a sheet and a belt and a web, are mentioned. Also in this, the shape 
of a drum is suitable. 

[0039] Next, the image formation equipment of this invention is explained. Drawin g 2 is the sectional view showing an example of the 
image formation equipment of this invention. 7he front face of a photo conductor 1 is uniformly electrified in straight polarity with the 
electrification means 2. Next, an electrostatic latent image (exposure section) is formed in the front face of a photo conductor 1 with 
the exposure means 3. And using said explained developer 4, by the toner thin layer formed on the development sleeve which builds a 
magnet in the interior, a toner is made to adhere to said electrostatic latent image, and a visible image is formed. In the imprint means 
5. the toner image on this photo conductor 1 is imprinted to the transferred member 7. Heat and a pressure are applied in the fixing 
means which is not illustrated after that, and the toner image on the transferred member 7 carries out melting fixing on the transferred 
member 7. On the other hand, in the cleaning means 6, the toner which remains on a photo conductor 1 and which was not imprinted is 
beforehand cleaned by the cleaning brush 61, and then is completely cleaned by the cleaning blade 62. 
[0040] 

[Example] Styrene-acrylic resin as binding resin The 100 weight sections, (Production of a toner) An electrification control agent (a 
NIGUSHIRON system color, N-01, product made from the ORIENT chemistry) Seven weight sections. Magnetic powder (EP7-1000, 
7oda Kogyo make) is related with an example 1 and the examples 1-12 of a comparison. 70 weight sections. About an example 2, it is 
related with 48 weight sections and the example 13 of a comparison about 80 weight sections and an example 3. 45 weight sections, 
the example 14 of a comparison — being related — 85 weight sections and a wax (PR wax, Visco-RU 550P, Sanyo Chemical Industries 
make) — each 3 weight section — after supplying and mixing at a Henschel mixer, melting kneading was carried out with the 2 shaft 
extruder, it cooled by the drum flaker and coarse grinding was carried out with the hammer mill. Next, it pulverized with the mechanical 
mill, it classified using the pneumatic elutriation machine, and predetermined volume mean particle diameter and the toner particle of 
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particle size distribution were produced, and this toner particle — receiving — a hydrophobic silica (particle size of 0.012 micrometers) 
— 0.6wt(s)% and titanium oxide (particle size of 0.25 micrometers) — 1 .4wt(s)% — the positive triboelectric charging one component 
system magnetism toner which throws in and carries out high churning mixing with a Henschel mixer and which is used in examples 1-3 
and the examples 1-14 of a comparison was produced. In addition, to the volume mean diameter and weighted mean particle size of a 
toner which were produced. It measured by the 1 00-micrometer aperture-tube using the coal tar multi-sizer (coal tar company make). 
[0041] (Image evaluation) The image concentration (ID) and fogging concentration (FD) after the first stage and **-proof [ 50,000 
sheet ] were measured using said produced one component system magnetism toner under ordinary temperature normal relative 
humidity (23**3 degrees C, 55**10%RH) by the 50-sheet high speed printer for /(reconstruction machine for LS[ by KYOCERA 
CORP. ]-9500 development) which has the configuration of drawin g 2 . The concrete measuring method is as follows. A result is shown 
in Table 1 . In addition, using an amorphous silicon photo conductor as a photo conductor, using the thing which made the direct current 
of 160V superimpose on alternating voltage with a frequency [ of 2.5kHz ], and a peak peak voltage of 1.9kV as bias power supply, the 
above-mentioned printer set surface potential of the latent image on a photoconductor drum to bright section 10V and umbra 240V, 
set spacing of a development sleeve and a photoconductor drum as 320 micrometers, and performed jumping development. ***3We*- 
proof set the average toner consumption per sheet as 55mg, and performed the direction of a shorter side of a form as a form 
conveyance direction using A4 size form (64g paper). Using the same A4 size form (64g paper) as a durability test, the direction of a 
shorter side of a form is made into the form conveyance direction, and is used for measurement of image concentration and fogging 
concentration. Moreover, the image for measurement Using that to which the 3X3cm solid image section is perpendicularly located in a 
line with the form at intervals of 10cm to the conveyance direction of a form in three pieces and the conveyance direction center 
section of the form, five places were measured about the one solid image section, and the average of five sheets was calculated. 
Moreover, fogging measured the five non-printing sections per sheet of the form with which the above-mentioned image for 
measurement was printed, and calculated the average of five sheets. The reflection density meter (part number TC-6D by Tokyo 
Denshoku Co., Ltd.) was used for measurement of image concentration and fogging concentration. Image concentration is [ 1 .300 or 
more and fogging concentration of a valuation basis ] 0.008 or less. 

[0042] (Measurement of image concentration and fogging concentration) The concentration of the copy image black poor section and 
the non-image section was measured using the reflection density meter (part number TC-6D by Tokyo Denshoku Co., Ltd.). A valuation 
basis is [ 1 .300 or more and the initial fogging concentration of initial image concentration ] 0.008 or less. In addition, five measurement 
of image concentration was measured about the one solid image section of the above-mentioned image for measurement, and 
calculated the average of five sheets. Moreover, fogging measured the five non-printing sections per sheet of the form with which the 
above-mentioned image for measurement was printed, and calculated the average of five sheets. A measurement result is collectively 
shown in Table 1 . 
:0043] 
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[0044] Both the image concentration after the first stage and **-"proof and fogging concentration were satisfied with the trial using the 
developer of examples 1-3 of the valuation basis so that cleariy from Table 1. On the other hand, neither initial image concentration 
nor fogging concentration was satisfied with the trial using the developer of the example 1 of a comparison using a toner with small 
mean particle diameter of the valuation basis. On the other hand, although fogging concentration was satisfied with the trial using the 
developer of the example 2 of a comparison using the large toner of a mean diameter of the valuation basis, initial image concentration 
was low. In the trial using the developer of the example 3 of a comparison using a toner with few rates with a particle size of 5 
micrometers or less, initial image concentration was low, and neither initial image concentration nor fogging concentration was satisfied 
with the trial using the developer of the example 4 of a comparison using a toner with many rates with an another side particle size of 5 
micrometers or less of the valuation basis. Fogging concentration was not satisfied with the trial using the developer of the example 13 
of a comparison using a toner with saturation magnetization smaller than 1 6 emu/g of a valuation basis. Initial image concentration was 
not satisfied with the trial using the developer of the example 14 of a comparison using the toner with which saturation magnetization 
exceeds 27 emu/g of a valuation basis. 

[0045] Although fogging concentration was satisfied with the trial using the developer of the example 5 of a comparison using a magnet 
roller with the targe magnetism of the 1st magnetic pole of the valuation basis, initial image concentration was low. On the other hand, 
fogging concentration was high although initial image concentration was satisfied with the trial using the developer of the example 6 of 
a comparison using a magnet roller with the small magnetism of the 1st magnetic pole of the valuation basis. Although fogging 
concentration was all satisfied with the trial using the developer of the example 7 of a comparison using "Mc, and the example 8 of a 
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compan'son of the valuation basis using the magnet roller from which the magnetism of the 2nd magnetic pole separated from the 
convention range, initial image concentration was low. Moreover, although initial image concentration was satisfied with the trial using 
the developer of the example 9 of a comparison using a developer with small blades magnetism of the valuation basis, initial fogging 
concentration was high. On the other hand, although fogging concentration was satisfied with the trial using the developer of the 
example 1 0 of a comparison using a developer with large blades magnetism of the valuation basis, initial image concentration was low. 
Moreover, although fogging concentration was all satisfied with the trial using the developer of the example 7 of a comparison using the 
magnet roller from which the include angle between the magnetic pole S2-magnetic poles N2 separated from the convention range, and 
the example 8 of a comparison of the valuation basis, initial image concentration was low. 
[0046] 

[Effect of the Invention] With the developer and image formation equipment of this invention, since the magnetic magnetism with a 
volume mean particle diameter [ of the developer to be used ] and a particle size of 5 micrometers or less which makes the specific 
range the magnetic pole location and magnetism of a magnet roller by making saturation magnetization into the specific range 
comparatively, and is further prepared in developer specification-part material was made into the specific range, image formation 
exceeding 50,000 sheets can be performed only by carrying out toner supply, without performing a parts replacement, even if it uses 
for a high-speed machine. 

[0047] Moreover, if the 3rd magnetic pole of magnetism 800x10-4-1000x10-47 is magnetized in the opposite location of the image 
support of a magnet roller, faults, such as an image concentration fall in **-proof, can be suppressed further. Furthermore, if the gap of 
developer support and developer specification-part material is made into the range of 0.25-0.40mm, image concentration can be made 
high, suppressing the rise of fogging concentration. 

[0048] If the gap of image support and a development sleeve is made larger than the thickness of the magnetic toner thin layer formed 
on the development sleeve, and alternating current bias voltage is impressed between image support and a development sleeve and a 
developer is supplied and developed to an electrostatic latent image, while the rise of fogging concentration is suppressed, 
improvement In image quality can be aimed at. 

[0049] Moreover, if the magnetic toner of the non-exposed area of image support and like-pole nature is made to adhere to the 
exposure section and an electrostatic latent image is developed, the rise of fogging concentration can be suppressed further. It can be 
used without exchanging for a long period of time, if an amorphous silicon photo conductor is used as image support. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.3Me3Me shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the sectional view showing an example of the developer of this invention. 

[ Drawin g 2] It is the sectional view showing an example of the image formation equipment of this invention. 

[Description of Notations] 

1 Photo Conductor (Image Support) 

2 Electrification Means 

3 Exposure Means 

4 Development Means 

5 Imprint Means 

6 Cleaning Means 

7 Transferred Member 

t Toner (one component system magnetism toner) 
S2 The 1 St magnetic pole 
N1 The 3rd magnetic pole 
N2 The 2nd magnetic pole 

41 Developer Support 
41a Development sleeve 
41b Magnet roller 

42 First Churning Conveyance Member 

43 Second Churning Conveyance Member 

44 Toner Sensor 

45 Blade (Developer Specification-Part Material) 
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DRAWINGS 



[Drawing 1] 




[Translation done.] 
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^>'y 3— ; vJai^wy^y 3— hy^if-w^'^ 30 
y3-/K v^yofU'Vr/y 3— ^yj^^^:/^y 
3-/K sKy ynf Ui^:/y 3-/K /J^yrhy^^i^ 
y^j^y 3— /H?©7'/U'^w>'3:— T'/i^^^^y 3-/1^^ ; 

1, 4-->^n^dff-yv'^^y'-yK 7k*^JDt';^7 

3iy->'l'A^rofl§Si^#«T/l'3-/WS ; 

[00 2 2] ^^momm'¥Rf^-(DMmi: n^^t 40 
y ^/w^, -/D t°;^-i^Kso«^xr y >-mni)m 

^fbtl^o ^ y T/U3—/Wt LTJ4, '<Vv'>'UT/l'3 — 

[00 2 3] ^ffl-tS^*<»flll4;^7>^fei^MS^M 5 
~9 0'Cco®fflcDtcci;i)5^ji tvv ;it/7^^^£g;!)5 4 
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[0024] hi—<Dm-^ftm{t.m.'Fici: <o h 

xr±^\y:^-:/y y^. yyyyy^. T=yv:/7s' 

omm^\znLxo. i~i oassBSg-cfoSo 

[0 0 2 5] SS«1»liJ-^Dl-5iKttSt^-i: LT«, tSJ 
XLtf, EigH^ft:©^ (Fe.O,) . ^-mt&i (v-Fe 

^Oa) . mimm^ (znFe^oo . ^{lig^-Yi/hy 

!>A (Ys F esO,2 ) . Skit&i:^ K$ (C d F 

04) . mitm^h'D'^^ (GdsFesOn) . mitm 

m (CuF e^O*) . Kfkg^m (P b F e,2 O., ) . 
^tf^^ 3">-/'l' (NiFezO,) , mH:^^:tiy''^M. (N 
dF eOO X gf^b^^^y 'J'i'. (B a F en O., ) . ®? 

(MgFe2 O*) , ^fke^-vV;)^^ 
(MnFe2 04) , mtWi^y^'y (LaFeOs) . 
{Fe) . 3/</WH& (Co) , (N 

i) mamifhti?,, mmmfim^m^amsL'f-'iikm 

I4IE 8 ffiff^^tt?. fiH^^jOS 0 . 05~1. Oixm<Dh<D 

m. ^-^ym-yr^v^i^m^x^mmm^nxr^^xh 

5 o~3 oai^ajo^H, #4:17 o~i 5 oa»ia5ro® 

[0 0 2 6 1 mnummt lxh. ^ixMx<^^<om^ 
mmMi:mmx^. m^iiJE^m^mmmmti.x 

[002 7] mmm t L-ctt, «-ai7 ^ ^m'^is^^'^ 
m^i-uy^yj^mm^mm-r^^ti^x^^. uy^:^ 

mt tT«, «»J;ttfBMJteilO#<ffiT/W3-/i.3;;^x/K 
fllflS^WiSi4T/l'3 -/waiyii T^/u, T/P^ y t-;^flgK 

:i5l, 000~10, 0 0 0. ltd 2. 0 0 0~6, 0 

yfv^-oL'f-vi^-i^^'^wm^'&mt^^t-b^x^. m 
[00 2 8] aBsaa^jt b-ctt, 

y*, Tyw$:>-. Kfkf^^':^, mmSk. mc^^^'y 
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\--)—^tz*)Q. 1~2. Ow t%<DffiH;6S^f^LV\ 

10 0 2 91 *IIM-Cffiffl-t-5mfife?PJfiJt«^H. a^lft^ 

mMmi<on^&M\^Mti 800X1 0"'~1000X 

1 o" T(DW.\Wm (iail-*5(t5S2) S:«lSfSo 
r (D^ iJKfii t a^^J^SJ W t (^miHjf^ffl i o T . 
m^;^ y-:/±l-i^-'fe h-^-»a;i5ji5fiK$ix5 i t 

;i58 0 ox 1 0"" Tit) tigV^t. iS-'i Y-T-^mi)^ 

OOOX 1 O"* TiDftVi, »mSi4S 

u~-^\cn.iJ'^:^)i-9 ( rTGM-8 9G0Fj jm 

[00 30] * fc. a^^Jffi$lJg|5«-(^^l6ie:B>4^P>a^ 
^y-^lH]e*t6li:it*lR](;:7 0~9 0'' (Ojagtc^;^ 
3 0 0 X 1 0"* ~5 0 OX 1 O"" TT-^HK<ii:jS*1itt 

<r)ig2SJffi (miicfcMtsNa) :iroii2 

-5, ^2JKfficoa;^;65 3 0 0 X 1 O"* T<t ^/h^V^ir, 

Whii^hm'$km.m'^'&< fi^. ft!i;^> a;'?;^^ 500x1 40 
O"" TJ;t):»^#v^t. m^;^y-:/±roh-:^-l;/!)5#< 

^-ir^x'm.mmm^x%'9ifmn,^¥!^x^^m 

[0 0 3 11 JDxT, hP-70^fiJ^^CD*f 
iRlfitgfCjSS;;? 8 OOX10''~1000X1 0'' T©i^ 
aaffi (01tCiolt5N,) ^S-JtiK-rScDijSiif^UV^ 

oT. ||3B£StDBS;t)i45 8 00x10" Ti 
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ti^^^tli)^^^^ te*. {S;^i65i 000X1 0"" T<t 

[0 0 3 2] ^:^-©«6ig^4Sr|fi]±$-B:-CK)-^i 
»»5r#5fc«)lc(iS^;^y-:/(D«Ba$(43. 0/u 

Ll^«Bffi$l4 3. 5~4. 5 MmCD^HT'&S, 

*J, *Ba$l4 J IS B 0 6 0 1 -eS*?>ixfc+jfeJp 

h i L T X. f - > K-^:it/ 7 t'- X, 

[0 0 3 3] m^. imm<rmmmm.x'm-f^^mi 

'm\%m-i~. ^;^3 5 0 X 1 o"" ~6 0 ox 1 0"' TO 

m^^m^. m^>^y-^d-pj8iFBiufciiiB(cia^§ti, 

fiK^nSo mtiM^(Omtli^3 50x10" Ti (9/Jn$ 

6 0 ox 1 0" T<t^);lct^^i. »l/!i5pp< -rrr 

if9»*LV^^;'3CD^ffll44 0 0Xl 0" ~5 0 0X1 
0" Tf$>5, 

[00 34] ^mmu^^ t v-^tomm. 

*»p>Sfi:^9t«■r^^f^J;v^^^ -^(co. 2 5~o. 4 0 

f£ h-r~^m,Mi)mhil^£\'^t6^fii!)>h6A-hX'h^. 

[0 0 3 5] 0 1 (c, :^^m<Dm^mm<^-Mi:7ri-rm 

Bia<Sr*f. :iwa.^i^B4«, •r^^3'hn-74 1 
b y -:;^4 1 a Jcg^rtjS^-tirfcm^^fiJfi^Fft: 

4 It. ;^^<^7/^^^o^-^^$«siig^5«4 2 i^c 
< ^^<^ 7/i^-^<Dm-mwmmuu4 3 1 m 

tfe^ y -7'4 1 a 0;&±:)^a5lC«, Tffi»rfi|:&4 5 a «r 

mx.tzy'u- K (a^^mfflgpw 4 5 a^nm^ y 
4 1 ai^hmMm^mxxmm^tix\^^^o m^^^y- 

^4 1 a iCf^iE^tvyci-r:/^-;/ \^u~y 4 1 hffizfl — 
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mm) ds^a^FixTv^s, $e>t-. m^i^vyj^ 

gNi ^^b^tHsl 8 0° O^St-fiSSS. (B4a 
-5o tti^^Jtfc h^- t li. *-f^2}U$a5jggi5«4 3 10 

^m^ux'm-mwmmuu4 sA^^m-wmmuu 

4 2lcmhtli,. -tt-C. m-Jt«^«&iill4 2(CJ;i9[l« 

[00 3 61 i-fii^h. m-mwmm^U4 2Rxj^m- 

u-y 4 1b (^«JK$nfcailNj J; "9 S^:^ 

O[5]teicj;or>^u— K4 5i:m^xy-y4 1 a 20 

mc. mms2tyi^-h'4 5b\c^^xmmm^mh 

hh. mk-^^)~-f4 1 a±srttsi^^*xsraic±tcm 
:^\)'-^h<omm^i.^x^Y-r-\mn.-t^o 

[0 0 3 7] ^*fl:K7Al±(OBh«^^^m^-rS* 30 

i^i^^stis. ^■LTm^gp^-^3v^-cm&;^y-:/4 1 

4 1 a ±© V t K 7 A 1 $ 

[0 0 3 8] r r T-ffifflT'^ S^3t<*(0$tSJC|5B^(4/i 
^'^JiJtfli:. *«^^3fe«:^ S e ^^^fls:. Z n 0^3fe 
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[0 0 3 9] ^^:l;l*^§^oilM^J$SS(c:ov^Tlftl^i- 
-CfcSo ffi«#e2icit)®3tftl©«SSriE<Stt{c- 

m^B4^fflv>-C, rtSClcjK^^rtjgci-SS^^y- 
^i^^ofc h-^-- ^ y-=^^'^/#^6^c*5^^■c, i?y 

i/yi^- K6 2{CJ;o-C^^lcflfjS$tt5= 
[0 0 4 0] 

T^' y/U»MHg^l 0 Ofil:^. ^«SiJt«^J (-i/v^n 
N-0 1, ;*-y3i:/ h^t;^® 5r7a»g|5, 
(EPT-1 0 0 0. FfflXHM) ^*IS«3Jli: 
ittSE0iJ 1 ~ 1 2 ICM bT« 7 0 mSSP, 3IJ6«»J 2 {::|| b 
TI48 0mfta5. llife0tJ3{cHLT«4 saSSB. tCK 

0iji 3{cHLT{±4 5i:*gi5, vmmi 4\m\^x\-tz 

5fil:g|5, Vy^T^ {VVVy^T.^ lf;^3-/i.5 5 0 

P. ^mt^Mm Sr3M|fP-?:tt^-*t-->'v'i;i^5 

Tktti^y* (i|4S0. 0 12/im) SrO. 6wt% ^ 
(feSO. 2 5 Mm) Sri. 4wt%SAL. 

t5Jt|S«a| 1 ~ 1 4 T?fflv>5IE^«tt<D-Eg5>^JKtt V-f 

-ttK) SrffiV\ 1 0 0 /ziiKDT^^^-lr-^a-y-CSiJ 

[004 1] (iB^lffiffi) HuE^i!! Lfc-fi!c5)-.^jKtt h 
Srffiv^T. ll2O«^^^ri-5 5 0t5c/5>OiS)i7' 

y^^?- c^-fe? (») ii!Ls-9 5oowi§ffleJcii 

m xnm.%m.y (2 3±3"c. 5 5±io%rh) 
T\ ^m^x.-a-^ummmn^'m^ (id) 

ySg (FD) Sray^bfc, J:^^^6^SlJS;^fe(4TIE<Dii 
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mtLXmmik2. 5 kHz, fc-^' • f-^'Sffil. 

2 0 /imlc^:£LTv?^^'t°vySiK^ffofCo WJK; 

V\ SO^ffliS^fett, fflStl^ 3 X 3 c mW'^^'Pi^SiJ-iS 3 

^SB^ 1 fei-o# 5 Sir SdS b, 5 ^Sl:w3^z^^t 
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«fettiS»a#TC-6D) SrfflV^fc, SfiSSipttiBft 

3 0oui±, ^T'ysaA^o. oosttT-c 
[004 21 (BfilSg J3 J; * :/ !) SS«)S!|;t) 

(«M«fetts»s#Tc-6D) ^m^^xm."^ 

1 . 3 0 0iJl±. lP]»i;!;^yi§S 
0 0 8£JlTT-fe5o 'i4b\ HgiJgSOi)Sl4±f5 
10 SiJ^fflPi^01oO-<^B^gClcHLT5@^SiJ^L. 

[004 3] 

[«1] 



ttO. 







(Q) 


N2 

(Q) 


(Q) 


CS) 






(iim) 


(Vol%) 


(emu/g) 


ID 


FD 


ID 


FD 






8-17 


22.3 


885 


410 


435 


81 


1.351 


0.002 


1.366 


OJMW 




9-83 


9.74 


262 


975 


480 


620 


73 


1343 


0,001 


1.335 


0.004 




6.30 


6,33 


16.8 


820 


325 


365 


88 


1.338 


0.006 


1.351 


Oi)05 




5.33 


9^1 


20.5 


885 


410 


435 


81 


1.233 


0.013 








10,97 


7.20 


23.6 


885 


410 


435 


81 


1.267 


0.006 








7.33 


5.11 


23.9 


885 


410 


435 


81 


1.288 


0.005 








7.19 


11.36 


21i) 


885 


410 


435 


81 


1^75 


0i)11 








723 


8.17 


223 


1125 


410 


435 


83 


1.253 


0.003 






-i 




7J3 


ai7 


223 


715 


405 


435 


81 


1.355 


ODIO 








!^ 


7.23 


8.17 


223 


885 


235 


435 


85 


1.295 


0i)05 








723 


&17 


223 


925 


580 


435 


75 


1.290 


0.003 








723 


ai7 


223 


885 


410 


260 


73 


1.314 


00)13 








723 


ai7 


223 


885 


410 


665 


78 


1.281 


0^103 








723 


ai7 


223 


880 


285 


435 


65 


1.277 


OilOl 








723 


ai7 


223 


1015 


530 


435 


98 


1258 


0003 








728 


825 


152 


885 


410 


435 


81 


1.311 


O011 








7.37 


aoi 


28.0 


885 


410 


435 


81 


1283 


OiW2 







[0 0 4 4] ^\t^hmht^fii^O\ri. llte0iJl~3(D 
fit)^^tLo m^Miti^l 6 emu/ gX<Ofh^\/^Vi-- 

im\>^tzitmmi 3©m^3g«s:fflv^y5:l^i^-ett*:/y 

mmimmmm^mSiLfii-':>tzo m^mit7ii2 7 em 



[0 0 4 5] miMm<omMiiZ^\'^-ri^^y hu-y 

fco fill*, mimm<Dmtn!)-'b$^^^^^-y h^-y%: 

^\<^^mmm.i:m\'^tz]tmmi o<Dm.mmm.i:m\^^tzu 

i)- m.mmm i3-h^^fz^if^yv^-y^m\'^tzimm 
50 :h^^)mmn.fmmw^m&\^it^<rKowmwsim\t 
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[0 0 4 6] 

[004 7] y V n-7ro^S«F^<0*H6] 10 

0X10''~1000X1 0"' T0^3 

mtimm^^O. 2 5~0. 4 0mmW«iHlCt-5 
5. 

[0 0 4 8] ^umi^t^m^u-^t<Dfm^. ^m. 
[004 9] * /c^sjt{^i(^^s*si5 1 mm\±(Dm^ h 
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[@s<^f!m>'<el%^] 

[02] *^e^(0(B*fe}i^fife^e<D-««ISr*i-»rffillt? 

2 

4 

5 ig^^ii 

7 gcte^gPtt 

t h:^- ) 

N, ^3i 

112^^ 

4 1 mmw^v?- 

4 1a a^:^ y 
4 1b -rif^y V u~y 
4 2 ^-«jt«Siiei5tt- 

4 3 ||-jt«^«Bjiilg|5W 
4 4 h-^--- feVf- 

4 5 yu- K (m^^pmsijastt) 




(51) Int. CI.' 

G 0 3 G 15/08 



^S'JIE"^ 
5 0 4 
5 0 6 



F I 

G 0 3 G 15/08 
9/08 



7-73- K 

5 0 6A 
10 1 



(9) 
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i<wmi^m.jfi^^m^m i t s 2 #28-^ i^mmi^mm^^^^m 1 t a 2 s28-§- 

(72)^e^# mm U F^--A(##) 2H005 CBO2 EAO2 EA05 EAIO 

:*:Kil?:^cBRrti**E^]glTB 2 #28-^ 2H031 AA09 AC08 AC19 AC20 AC31 

^^HciC^ttrt AC33 AD03 ADOS BA06 BA08 

CAIO CAll FA09 
2H068 DA23 

2H077 AD06 AD13 AD18 AD24 AD36 
BA07 DA15 DA42 EA16 FA19 



